Mississippi State University

Scholars Junction
Theses and Dissertations

Theses and Dissertations

5-13-2022

Physical activity in individuals with Down syndrome: A qualitative
examination of the perspectives of guardians and health
professionals
Emma Schultz
Mississippi State University, ees313@msstate.edu

Follow this and additional works at: https://scholarsjunction.msstate.edu/td
Part of the Kinesiology Commons

Recommended Citation
Schultz, Emma, "Physical activity in individuals with Down syndrome: A qualitative examination of the
perspectives of guardians and health professionals" (2022). Theses and Dissertations. 5495.
https://scholarsjunction.msstate.edu/td/5495

This Graduate Thesis - Open Access is brought to you for free and open access by the Theses and Dissertations at
Scholars Junction. It has been accepted for inclusion in Theses and Dissertations by an authorized administrator of
Scholars Junction. For more information, please contact scholcomm@msstate.libanswers.com.

Template APA v4.1 (beta): Created by L. Threet 11/15/2019

Physical activity in individuals with Down syndrome: A qualitative examination of the
perspectives of guardians and health professionals
By
TITLE PAGE
Emma Schultz

Approved by:
Stamatis Agiovlasitis (Major Professor)
Katerina Sergi
Gregg Twietmeyer
Nicolas M. Oreskovic
Adam Knight (Graduate Coordinator)
Teresa Jayroe (Dean, College of Education)

A Thesis
Submitted to the Faculty of
Mississippi State University
in Partial Fulfillment of the Requirements
for the Degree of Master of Science
in Kinesiology
in the Department of Kinesiology
Mississippi State, Mississippi
May 2022

Copyright by
COPYRIGHT PAGE
Emma Schultz
2022

Name: Emma Schultz
ABSTRACT
Date of Degree: May 12, 2022
Institution: Mississippi State University
Major Field: Kinesiology
Committee Chair: Stamatis Agiovlasitis
Title of Study: Physical activity in individuals with Down syndrome: A qualitative examination
of the perspectives of guardians and health professionals
Pages in Study 51
Candidate for Degree of Master of Science
Abstract
Keywords: Physical activity; Down syndrome; Barriers; Facilitators
Identifying factors that influence physical activity (PA) among individuals with Down
syndrome (DS) is essential for PA promotion. Insight can be gained from guardians and health
professionals. The purpose was to compare guardians and health professional perspectives on
facilitators and barriers of PA in individuals with DS. Interviews were conducted with 11
guardians (5 mothers, 4 fathers, 2 legal guardians) and 11 professionals (4 PA specialists, 3
physical therapists, 4 occupational therapists). Grounded Theory was applied to data analysis.
Barriers and facilitators fit the levels of the Ecological Model of Health Behavior: (a)
Intrapersonal (perceived rewards); (b) Interpersonal (interaction); (c) Community (availability of
programs); (d) Organizational (school systems); (e) Policy (education). Guardians and
professionals agreed on the importance of enjoyment, interaction, and programs to promote PA.
Differences were found among organizational and policy levels. PA in persons with DS is
influenced by interactions between individual and environmental factors.
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CHAPTER I
INTRODUCTION
Physical activity (PA) refers to any movement of the body which can increase energy
expenditure above resting rates, whereas sedentary behavior (SB) includes behaviors in a sitting
or lying position with a minimal increase of energy expenditure above resting metabolism
(Physical Activity Guidelines Advisory Committee, 2018). Increasing PA and decreasing SB
provides significant health benefits for all individuals including those with Down syndrome (DS)
(Physical Activity Guidelines Advisory Committee, 2018). Individuals with DS are at high risks
for health conditions that may be prevented or managed by engaging in appropriate levels of PA
and decreasing SB (Pikora et al., 2014; Sobey et al., 2015).
Down syndrome is a genetic abnormality that results in an extra copy of chromosome 21
producing mental and physical alterations that affect health (Roizen & Patterson, 2003).
Compared to individuals with disabilities, individuals with DS demonstrate higher body mass
index and body fat percentage, as well as lower bone mineral density, muscle tone, and muscle
strength (Roizen & Patterson, 2003). Individuals with DS have increased risks for obesity,
medical complications, and multi-morbidity (Bertapelli et al., 2016; Pikora et al., 2014; Sobey et
al., 2015). Research has consistently shown that individuals with DS as a group do not meet PA
recommendations and have high levels of SB (Agiovlasitis et al., 2020; Diaz, 2020a; Esposito et
al., 2012; Oreskovic et al., 2020; Pitchford et al., 2018); therefore, improving PA levels is a
relevant aspect of health promotion in people with DS.
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Identifying barriers and facilitators to PA is essential for PA and health promotion in
individuals with DS. Past research has indicated that social interaction, enjoyment, and family
encouragement are facilitators of PA in individuals with DS (Alghamdi et al., 2021; Barr &
Shields, 2011; Love & Agiovlasitis, 2016). Conversely, mental and physical health, financial
constraints, and limited access to programs hinder PA in individuals with DS (Alesi & Pepi,
2017; Alghamdi et al., 2021; Barr & Shields, 2011; Heller et al., 2003; Mahy et al., 2010). These
findings appear consistent with the integrated model of disability endorsed by the World Health
Organization, in which activity participation is influenced by personal and environmental factors
(Agiovlasitis et al., 2018). These past findings are also consistent with the Ecological Model of
Health behavior in which environmental and personal factors interact to influence one’s health
behaviors (Sallis & Owen, 2015). Taken together, past research data indicate that personal and
environmental factors influence PA in individuals with DS.
Facilitators and barriers may reflect aspects of lived experience affected by the social,
physical, or economic environment, and these factors may differ across geographic regions
(Agiovlasitis et al., 2018; Ptomey et al., 2022; Rimmer et al., 2004; Shields et al., 2022). Studies
exploring the PA experiences of individuals with DS have been conducted in Italy, Australia, and
Saudi Arabia (Alesi & Pepi, 2017; Alwhaibi & Aldugahishem, 2019; Barr & Shields, 2011;
Mahy et al., 2010) and a few in the United States (Heller et al., 2004; Love & Agiovlasitis,
2016). There is a need for more data on the experiences of individuals with DS from the United
States.
Identifying barriers and facilitators to PA can be partially understood by examining the
perspectives and experiences of those who are directly involved in the lives of individuals with
DS and may influence their health behaviors. Previous research has indicated that parents and
2

guardians influence PA engagement in their children with DS (Alesi & Pepi, 2017; Barr &
Shields, 2011; Izquierdo-Gomez et al. 2015a; Ptomey et al., 2022; Shields et al., 2022).
Additionally, guardians depend on knowledgeable professionals to help promote PA in
individuals with DS (Alesi & Pepi, 2017; Barr & Shields, 2011; Menear, 2007; Shields et al.,
2011). Healthcare and rehabilitation professionals have an opportunity to encourage and promote
PA participation for their patients (Martin Ginis et al., 2016; Rethorn et al., 2021), but their
perspectives regarding PA promotion in individuals with DS have not been thoroughly studied,
and there is a need for further exploration. Although both guardians and health professionals act
as catalysts in PA promotion for individuals with DS, they may have dissimilar perspectives due
to different relationships and interactions with individuals with DS. Investigating the
perspectives of guardians and health professionals may shed light on the factors that influence
PA in individuals with DS.
The purpose of this study was to examine and compare the perspectives of guardians and
health professionals on the barriers and facilitators to PA individuals with DS experience.

3

CHAPTER II
LITERATURE REVIEW
Introduction
Physical activity is an essential component of a healthy lifestyle as it can promote
strength, increase cardiovascular fitness, and contribute to the overall quality of life. The World
Health Organization (WHO) has proposed PA guideline recommendations regarding the amount
of PA that individuals should engage in to promote and maintain adequate health and mitigate
the development of disease. For example, it is recommended that children and adolescents
participate in 60 minutes of PA per day, adults participate in 150 to 300 minutes of moderate to
vigorous PA (MVP) per week, and all individuals achieve at least 10,000 steps per day (Physical
Activity Guidelines Advisory Committee, 2018). Unfortunately, many people fail to achieve
adequate levels of PA, and therefore, do not acquire the benefits that exercise can provide.
Specifically, significantly low levels of PA have been consistently reported for people with DS
(Esposito et al., 2012; Oreskovic et al., 2020). Reduced levels of PA are of even greater concern
for these individuals as they experience increased risk for various medical conditions. It is
crucial to identify the underlying factors involved sedentary lifestyles for people with DS in
order to effectively increase their engagement in PA.
What is Down syndrome?
Down syndrome is a genetic condition that most commonly occurs in the form of
Trisomy 21 in which nondisjunction results in three copies of chromosome 21 (Roizen &
4

Patterson, 2003), and it affects about 8.27 per 10,000 persons in the United States (Presson et al.,
2013). This genetic anomaly produces both mental and physical characteristics that impact the
health and daily functioning of those with the condition. Specifically, DS results in intellectual
disability in which cognitive abilities such as learning, memory, and attention are impaired.
Additionally, DS may be characterized by a number of physical abnormalities and health-related
complications (Pikora et al., 2014).
Health status for individuals with DS
Individuals with DS have low muscle tone, very low cardiovascular and muscular fitness,
and delayed motor skill development (Esposito et al., 2012; Izquierdo-Gomez et al., 2015b). As a
result of low muscle tone, people with DS possess 50 percent less muscle strength compared
their NT peers (Shields et al., 2013). Furthermore, body composition differs significantly for
people with DS compared to those without. Specifically, the prevalence of overweight and
obesity among individuals with DS, which ranges between 23-70 percent of this population, is
higher than that of the general population (Bertapelli et al., 2016). Additionally, Pitchford et al.
(2018) examined differences in body composition and body fat distributions using BMI and
DXA measurements in adolescents with and without DS. Measurements of height and weight
demonstrated that weight was similar; however, youth with DS were significantly shorter. Youth
with DS also had significantly higher BMI, as well as higher total and regional body fat
percentages. Ratios of the regional body fat percentages showed that, in youth with DS, body fat
percentage was greatest in the abdomen compared to the other regions measured (arms, legs, and
trunk). These results indicate an increased level of body fat and differences in fat distribution for
youth with DS compared to NT youth (Pitchford et al., 2018).
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The inherent body composition of individuals with DS may negatively influence their
levels of fitness (Izquierdo-Gomez et al., 2015b). For example, Izquierdo-Gomez et al. (2015a)
examined the relationship between PA and measures of fatness and fitness. Overall, the
participants with DS had lower levels of fitness and higher levels of fatness compared to those
without DS (Izquierdo-Gomez et al., 2015a). Higher percent body fat was associated with lower
levels of fitness; whereas, lower body fat percentage was associated with higher levels of fitness
(Izquierdo-Gomez et al., 2015a). The physical characteristics of DS may, therefore, interfere
with their engagement in PA and facilitate an increased sedentary lifestyle. This fact is
concerning as people with DS are at increased risk for a variety of medical conditions which can
be exacerbated by sedentary lifestyles (Esposito et al., 2012; Izquierdo-Gomez et al., 2015b;
Oreskovic et al., 2020; Pikora et al., 2014). For example, higher levels of body fat, especially
abdominal adiposity, are associated with increased risk for obesity and type II diabetes;
therefore, as individuals with DS are prone to higher body fat percentages, they are increasingly
likely to experience these conditions (Pikora et al., 2014; Pitchford et al., 2018).
Greater complications may occur as some of the health-related conditions that are
frequently experienced are also risk factors for other medical conditions. For example, obesity
increases the risk for type II diabetes as well as thyroid conditions (Pitchford et al., 2018). In an
examination of medical conditions experienced by people with DS, Pikora et al. (2014) found
that the median for current medical conditions in conjunction to the diagnosis of DS was four.
Not only is the prevalence of medical conditions increased for this population, but levels of
comorbidity are higher, as well (Pikora et al., 2014).
With modern medical advances, the average lifespan of individuals with DS has
increased allowing individuals to live into their sixties (Pikora et al., 2014), which has
6

subsequently increased the concern for age-related medical conditions among people with DS
(Matute-Llorente et al., 2013; Ptomey et al., 2018; Sobey et al., 2015). Sobey et al. (2015)
compared risk levels for cardiovascular events in hospitalized individuals with and without DS.
Risk factors for cardiovascular incidents such as cardiac arrhythmia and congenital heart disease
were more prevalent in individuals with DS compared to those without. There was also a greater
prevalence of a variety of diseases found in those with DS including diabetes, sleep apnea, and
hypertension compared to those without DS, and as patients aged, prevalence increased (Sobey
et al., 2015).
Other age-related medical conditions that are common among people with DS include
Alzheimer’s disease, dementia, and osteoporosis. Despite the fact that these diseases are
considered ‘age-related’, people with DS develop Alzheimer’s and dementia at earlier ages than
their NT peers (Ptomey et al., 2018; Sobey et al., 2015). For example, data from Sobey et al.
(2015) demonstrated that even in ages as young as 19-50, dementia was occurring for individuals
with DS, and as age increased beyond 50, the prevalence of dementia was greater. Additionally,
Osteoporosis results in increased risk of bone fractures due to low bone density (Matute-Llorente
et al., 2013; Oreskovic et al., 2020), and Matute-Liorente et al. (2013) found that BMD scores
were lower overall for the adolescents with DS which indicates another risk factor for people
with DS. As a result of underlying genetics, sedentary lifestyle, and aging, individuals with DS
experience an abundance of health-related complications across their entire lifespan.
Health benefits of PA for individuals with DS
As people with DS face greater risks to such a wide range of medical conditions, PA is
essential for promoting and maintaining health. Physical activity benefits target both physical
and intellectual difficulties related to DS by increasing strength, reducing obesity, and enhancing
7

cognitive functioning (Alesi & Pepi, 2017; Ptomey et al., 2018; Shields et al., 2013).
Specifically, PA can assist in mitigating the development of diseases and cognitive decline while
stimulating cognitive processes such as memory and attention (Oreskovic et al., 2020; Ptomey et
al., 2018). To examine the effects of PA on cognitive functioning of individuals with DS,
Ptomey et al. (2018) conducted a 12-week exercise program. Participants engaged in a 30-minute
exercise session for either one or two times per week for the duration of the program and were
tested for visual memory and new learning abilities following the program. The group that
exercised twice per week saw improvements in cognitive flexibility and reaction time while both
groups demonstrated increases in memory capability following the exercise program (Ptomey et
al., 2018). This study demonstrates that moderate PA, even just once a week, can provide
benefits to cognitive functioning (Ptomey et al., 2018).
In addition to improving cognitive processes, PA can also promote physical health in
people with DS. As noted earlier, individuals with DS may suffer from low muscle tone, low
bone density, and higher body fat percentages which increases risk for conditions such as
osteoporosis, obesity, and type II diabetes (Izquierdo-Gomez et al., 2015b; Matute-Llorente et
al., 2013; Oreskovic et al., 2020). To address the concern of low muscle tone, Shields et al.
(2013) conducted a study in which a progressive resistance training (PRT) program was
delivered to young adults with DS. The goal was to increase muscle strength through this
program and determine if those increases had significant impact in daily functioning skills, levels
of PA, and work task performance. Participants in the PRT program worked out twice a week for
ten weeks, engaging in strength training for major muscle groups in both arms and legs. Followup evaluations were conducted at 11 weeks and 24 weeks in which the participants were tested
for work task performance and muscle strength. Benefits were reported for the PRT group,
8

compared to a control group, including upper and lower limb strength increases over 20 percent
at week 11 and lower limb strength increases at week 24 (Shields et al., 2013). Additionally,
work task performance was correlated with more muscle strength (Shields et al., 2013). These
results demonstrate that by engaging in strength training, individuals with DS can improve
conditions of low muscle tone while also improving their daily functioning skills.
Physical activity also contributes to the formation and growth of bones which is critical to
skeletal bone health. In a study aimed at determining the relationship between bone mass and
PA, Matute-Llorente et al. (2013) found that among individuals with DS, BMD was higher for
those who engaged in moderate and vigorous PA (VPA) compared to light and sedentary
behavior (SB). This finding demonstrates that BMD can increase with higher levels of PA;
therefore, it is essential for people with DS to engage in PA during childhood and adolescence in
order to stimulate bone mass growth as a means of mitigating the risk of developing osteoporosis
(Matute-Llorente et al., 2013).
Another benefit of PA is the promotion of cardiorespiratory fitness. Izquierdo-Gomez et
al. (2015a) measured associations between PA and different levels of fitness in adolescents with
DS. The results of this study demonstrated that cardiorespiratory fitness was positively
associated with total and vigorous levels of PA. Specifically, greater levels of cardiorespiratory
fitness were achieved with greater time spent in PA, a relationship that was even more
pronounced for VPA (Izquierdo-Gomez et al., 2015a). Motor fitness and muscular fitness were
also positively associated with levels of PA which suggests that PA can improve the physical
functioning of people with DS who may struggle with poor coordination, difficulty with gait, and
other debilitating features (Izquierdo-Gomez et al., 2015a).
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These findings provide significant evidence that PA can, in fact, promote health in people
with DS. The risk for medical conditions can be exacerbated by lack of PA; furthermore, the
existence of medical conditions that co-occur with DS may interfere with PA levels. By regularly
participating in PA, individuals with DS can minimize the risk for developing obesity,
osteoporosis, dementia and other physical and mental health issues common among people with
DS. Unfortunately, despite the well-supported benefits of PA, individuals with DS are
consistently reported to have low levels of PA engagement and lifestyles characterized by high
levels of SB (Esposito et al., 2012; Izquierdo-Gomez et al., 2015b; Oreskovic et al., 2020).
PA levels of individuals with DS across the lifespan
Understanding the lifestyle patterns of people with DS can be accomplished by
measuring PA with the use of accelerometers, and a variety of studies have employed this
method to analyze PA and SB for individuals with and without DS (Esposito et al., 2012;
Oreskovic et al., 2020; Pitchford et al., 2018). Consistent findings have revealed that individuals
with DS engage in significantly lower levels of PA compared to their NT peers (IzquierdoGomez et al., 2015b; Mahy et al., 2010; Matute-Llorente et al., 2013; Pitchford et al., 2018). For
example, Pitchford et al. (2018) used accelerometer data to measure PA in adolescents with and
without DS for a week. Data analysis revealed that neither group met recommendation of 60
minutes of PA per day; however, while 20 percent of NT youth achieved the recommended
levels, only 5 percent of the participants with DS met the recommendations (Pitchford et al.,
2018). Even as the PA levels in adolescents is significantly low, Esposito et al. (2012) employed
a cross-sectional experimental design which demonstrated that children with DS are similar to
NT peers in that PA levels continue to decline as age increases. These results are of great
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concern considering the risk of age-related medical conditions that people with DS face (MatuteLlorente et al., 2013; 2020; Ptomey et al., 2018)
In addition to lack of PA, people with DS often engage in high levels of SB which has
been defined as behavior that requires less than 1.5 metabolic equivalent (MET) (Esposito et al.,
2012; Izquierdo-Gomez et al., 2015b; Oreskovic et al., 2020). In an investigation of the activity
levels of adults with DS, Oreskovic et al. (2020) collected accelerometer data from 52 adults
with DS for at least four weekdays and one weekend day across a period of three weeks. The
results of this study revealed that only five participants, out of the 52, met the 150 minute per
week recommendation and only one participant met the 10,000 steps per day goal (Oreskovic et
al., 2020). Furthermore, the study also compared bouts of PA to bouts of SB among people with
DS. Bouts of PA occurred five times a day and lasted an average of 2.1 minutes while bouts of
SB occurred more than 9 times a day on average for about 30 minutes per bout which
demonstrates how SB is a more prominent component of the lifestyle of people with DS
(Oreskovic et al., 2020).
The low levels of PA and high levels of SB that have been reported consistently for
people with DS may compound the increased risk for the numerous medical conditions discussed
earlier (Esposito et al., 2012; Izquierdo-Gomez et al., 2015a; Oreskovic et al., 2020). Therefore,
it is essential to understand the factors that influence PA and SB in order to augment
participation in PA, so individuals with DS can obtain the provided health-related benefits.
Barriers to PA for individuals with DS
Contrary to the consistently low levels of PA demonstrated in individuals with DS,
interviews by Love & Agiovlasitis (2016) identified an overall positive perception of PA within
this population which emphasizes a need to further investigate factors that may be contributing to
11

their sedentary lifestyles. There are many factors that may be contributing to the lack of PA
among people with DS. While biological factors differentiate people with DS and their NT peers,
there may also be environmental factors that underlie the significant differences in PA levels.
Several studies have taken a qualitative approach to understand the perspectives of individuals
with DS, as well as their parents or support persons, regarding PA which have identified
numerous barriers to engaging in PA (Alesi & Pepi, 2017; Barr & Shields, 2011; Mahy et al.,
2010).
For instance, individual differences characteristic of DS, such as low muscle tone, low
cardiovascular capacity, flat feet, and motor dysfunction have commonly been reported as
barriers as they contribute to feelings of pain, discomfort, or exhaustion during exercise (Barr &
Shields, 2011; Mahy et al., 2010). Furthermore, cognitive deficits also impede PA levels due to
decreased attention span, lack of motivation, and difficulty learning more complex training
activities (Mahy et al., 2010). Some parents reported that these disparities become even more
prominent with age (Barr & Shields, 2011). Specifically, as aging occurs, the NT peers will
develop greater skills—both physically and cognitively--which widens the gap between their
abilities and those of people with DS, reducing willingness to participate among the children
with DS (Barr & Shields, 2011). This finding highlights another concern which is the lack of
accommodating programs (Barr & Shields, 2011, 2011; Mahy et al., 2010).
The significant lack of available programs that incorporate knowledgeable professionals
and structured activities that effectively include people with DS (Barr & Shields, 2011, 2011;
Mahy et al., 2010) provides evidence that there are also environmental factors that create barriers
for their participation in PA. Interviews with parents of children with DS conducted by Alesi &
Pepi (2017) revealed that PA levels were higher in areas that offered programs with coaches and
12

professionals capable of working with people with disabilities. Contrastingly, in areas where
such programs were not available, PA levels were lower (Alesi & Pepi, 2017). A similar barrier
occurs when programs lack desired levels of social interaction as people with DS prefer to
engage in activities that they believe are fun, enjoyable, and purposeful (Barr & Shields, 2011;
Mahy et al., 2010). It is essential to understand how characteristics of DS are further influenced
by environmental factors in order to modify programs that accommodate the physical, mental,
and social needs of this population.
Factors that facilitate PA in individuals with DS
While the lack of adaptive programs and the absence of social components are considered
barriers that reduce the levels of PA, activities that incorporate social support, adaptations, and
knowledgeable professionals serve as facilitators that promote PA for people with DS (Alesi &
Pepi, 2017; Barr & Shields, 2011; Mahy et al., 2010; Shields et al., 2013). The facilitation of PA
due to the incorporation of a social components includes a variety of different social interactions.
For example, siblings of people with DS can influence PA (Barr & Shields, 2011; IzquierdoGomez et al., 2015b). In interviews conducted by Barr & Shields (2011), parents reported that
siblings acted as role models for the children with DS, such that as siblings engaged in certain
activities, the child with DS was likely to also engage in those activities. Furthermore, in an
investigation into correlates of SB, Izquierdo-Gomez et al. (2015b) found birth order to be
related to levels of PA. Specifically, children with DS who were first or second born were more
likely to demonstrate high levels of SB and low levels of PA while children with DS who were
lower in birth order (third or fourth born) demonstrated less time spent engaging in SB
(Izquierdo-Gomez et al., 2015b). Social interaction may also facilitate PA as it contributes to the
level of enjoyment and purpose of the activity (Alesi & Pepi, 2017; Love & Agiovlasitis, 2016;
13

Mahy et al., 2010), and this occurs especially when people with DS are given the opportunity to
participate with NT peers (Barr & Shields, 2011). Enjoyment as a facilitator was also
demonstrated by Love & Agiovlasitis (2016) as they aimed to understand the perceptions of
individuals with DS regarding PA, exercise, and sport. Enjoyment in PA was obtained through
several factors including social interaction, sense of achievement, and the process of engaging in
PA (Love & Agiovlasitis, 2016).
The desire of people with DS to engage in PA with NT peers also highlights the need for
knowledgeable professionals and coaches who are capable of adjusting activities for people with
DS instead of excluding them. For instance, children with DS may require a more thorough
breakdown of the specific rules and procedures (Barr & Shields, 2011). When professionals
understand the cognitive limitations that children with DS possess, they are capable of providing
the necessary guidance to allow the child to succeed and enjoy the activity (Barr & Shields,
2011). Along with enjoying activities, people with DS are also reinforced by activities that
incorporate challenges and the opportunity to succeed (Alesi & Pepi, 2017; Barr & Shields,
2011). Due to cognitive deficits, however, activities that constantly require new learning may
reduce PA; instead, PA is facilitated through programs that provide structured routine and
subsequently the ability to master skills (Mahy et al., 2010). These studies demonstrate that PA
can be facilitated when activities incorporate components such as social interaction, enjoyment,
and knowledgeable professionals (Alesi & Pepi, 2017; Barr & Shields, 2011; Mahy et al., 2010).
Understanding the circumstances under which PA is likely to occur in individuals with DS can
inform the development of programs and activities which may ultimately increase levels of PA.
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The role of parents in influencing PA for individuals with DS
Participation in PA is also significantly influenced by the parents of people with DS. As
individuals with DS may be more dependent on their parents or guardians even well into
adulthood, parents play a vital role as either barriers or facilitators of PA (Barr & Shields, 2011;
Izquierdo-Gomez et al., 2015b). Parents may play a role in organizing PA events, providing
transportation, and paying for programs which facilitates PA (Alesi & Pepi, 2017); however,
factors such as financial burdens, lack of time, and fear of injury for their child may lead parents
to promote more sedentary activities as opposed to PA (Barr & Shields, 2011). These latter
factors may also decrease the parents’ PA levels which further influences their child’s sedentary
lifestyle as PA and SB levels of individuals with DS have been correlated to SB of parents
(Izquierdo-Gomez et al., 2015b). For example, evaluations of correlates of SB demonstrated that
TV viewing time of adolescents with DS was influenced by that of the parents—especially of the
father. Specifically, adolescents with DS whose fathers spent more time watching TV were also
recorded having spent more time watching TV compared to others whose father’ were spending
less time watching (Izquierdo-Gomez et al., 2015b). Furthermore, more SB occurred for children
with DS whose mothers were older which may be related to the lack of PA engaged in by the
mothers who are of increased age (Izquierdo-Gomez et al., 2015b). The influence of SB of the
parents was also demonstrated through a survey conducted by Diaz (2020b). The discrepancy of
PA levels in children with DS compared to their NT peers was also found in the parents.
Specifically, physical inactivity was found in half of the participating parents of children with
DS, a nearly a 10 percent increase compared to parents of NT children (Diaz, 2020b). If parents
are not engaging in PA, then it is unlikely that their children, who are dependent on them, will
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engage in PA; therefore, programs and interventions that are aimed at increasing PA levels in
individuals with DS may need to target parental PA behaviors, as well.
The role of health professionals in influencing PA for individuals with DS
As discussed earlier, the presence of knowledgeable professionals involved in PA settings
facilitates the engagement of PA by allowing people with DS to have modified activities and
programs that mitigate injury but promote inclusion (Alesi & Pepi, 2017; Barr & Shields, 2011).
Similar to the role of parents, health professionals may pose facilitators or barriers to PA in
people with DS. Their role in promoting or interfering with PA depends on their knowledge of
DS, degree of adaptation for children with DS who are participating, and their level of stigma
and discrimination towards those with DS (Alesi & Pepi, 2017; Barr & Shields, 2011; Shields et
al., 2011).
A study by Shields et al. (2011) placed physical therapy students as fitness mentors for
people with DS in a 10-week strength program and examined the changes of the students’
attitudes towards the barriers of PA for people with DS. At the beginning of the study, before
training began, all of the students possessed an either neutral or negative attitude towards people
with DS (Shields et al., 2011). Following the 10-week program, there was a significant increase
in attitudes for the students that trained the adolescents with DS compared to the control group.
Specifically, attitudes such as believing the adolescents with DS were too lazy, worried about
being made fun of, or that PA was too dangerous were reduced, therefore, creating more positive
attitudes about people with DS and their engagement in PA (Shields et al., 2011). If professionals
believe that barriers to PA for people with DS, whether intrinsic or extrinsic, are too difficult to
overcome, then they will be less willing to take the time to promote PA for this population
(Shields et al., 2011).
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Conclusion
Physical activity is an essential component of promoting a healthy lifestyle and
mitigating the risk of disease for any population. As people with DS experience significantly
high risk for a vast number of medical complications, the need for PA is especially vital, yet
research consistently demonstrates that PA is devastatingly low in this population (Esposito et
al., 2012; Izquierdo-Gomez et al., 2015b; Oreskovic et al., 2020; Pitchford et al., 2018).
Therefore, it is essential to understand the barriers and facilitators to PA for individuals with DS
so that they are more willing and better able to increase their levels of PA.
As both parents and health professionals have a unique relationship to individuals with
DS, studying both perspectives could provide a more comprehensive understanding of relevant
issues that need to be addressed. Parents may provide insight into the day-to-day experiences of
their children with DS as well as their beliefs about their own roles in promoting PA. Health
professionals may provide a greater understanding of the prevalence of comorbid conditions as
well as how to prevent the onset or mitigate the symptoms of the co-occurring conditions
through exercise. Furthermore, studying the perspectives of both parents and health professionals
allows for comparisons to be made. Health professionals, specifically those in the fitness
industry, have a responsibility to engage individuals with DS in exercise; however, according to
the interviews conducted by Barr & Shields (2011), parents reported often having the
responsibility to educate program instructors regarding the specifics of their child’s disabilities
resulting from their DS. A more collaborative approach between health professionals, those in
the fitness industry, and parents may be necessary to reduce barriers and promote PA for people
with DS more effectively.
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CHAPTER III
METHODS
Study Design
In this study, we used a qualitative design. A qualitative approach is advantageous as it
affords participants the opportunity to provide a rich and in-depth description of their direct
experiences and perspectives. We used semi-structured interviews. The goal was to determine
the barriers and facilitators of engaging in PA for persons with DS across the lifespan from the
perspectives of parents and guardians and health professionals.
Participants
We targeted two groups of participants: (a) parents/guardians of children or adults with
DS; and (b) health professionals serving individuals with DS. A non-random sample was
obtained through convenience and snowball sampling. Participants were all English speaking and
from the southeastern United States. Health professionals had to have experience in directly
serving persons with DS across the lifespan. We recruited physical therapists, occupational
therapists, and physical activity specialists. Eleven parents/guardians and eleven health
professionals participated. Participant demographics are in Table 1. All guardians were the
primary caregiver at the time of the interview and included four fathers, five mothers, and one
sister, and one grandmother. Guardians represented different families except one mother and
father who requested to be interviewed together. Guardians varied in educational background:
three had at least 1-2 years of college; one had an associate degree; three a bachelor’s degree;
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two a master’s degree; and two had a doctoral degree. The health professionals included three
physical therapists (PT), three occupational therapists (OT), one occupational therapy assistant
(OTA), and four physical activity specialists, of whom one was a physical education teacher.
One professional had an associate degree, three bachelor’s degree, five master’s, and two
Doctors of Physical Therapy of whom one was also pursuing a PhD at the time of the study.
This number of participants was expected to be sufficient for reaching data saturation based on
past qualitative research (Barr & Shields, 2011; Love & Agiovlasitis, 2016; Mahy et al., 2010).
The study was approved by the Institutional Review Board. Verbal informed consent was
obtained from all participants.
Data Collection
One-on-one interviews were conducted at a time and place of convenience for the
participant. Eleven interviews (7 with guardians and 4 with professionals) were conducted in
person and 11 (4 with guardians and 7 with professionals) via a telecommunication software;
interviews were conducted online because data collection occurred partly during the COVID-19
pandemic. Interviews lasted 45-60 min. A semi-structured interview guide was used; however,
the responses of the participants guided the conversation, which minimized the likelihood of the
researcher leading the participants. The interview guide began with general questions regarding
participant demographics and narrowed into specific questions on barriers and facilitators of PA
for people with DS that the participants had identified through their experiences. All interviews
were audio-recorded and then transcribed verbatim using Dragon Naturally Speaking Premium
Software (Nuance Communications, 2014).
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Data Analysis
Qualitative research aims to develop knowledge of prevalent issues through subjective
perspectives. This study was based on constructivist epistemological paradigm and therefore
utilized a Grounded Theory approach--a method of analysis that allows theory to be developed
based on the responses of the participants rather than preexisting data (Braun & Clarke, 2013;
Glaser & Strauss, 1967; Love & Agiovlasitis, 2016).
The data analysis process was conducted using MAXQDA 2020 and involved open,
focused, and axial coding, and constant comparisons (VERBI Software, 2020). Open coding was
the first step of analysis where the researchers thoroughly analyzed each individual transcript
line-by-line and assigned a code to each line (Braun & Clarke, 2013; Love & Agiovlasitis, 2016;
Sparks & Smith, 2014). During initial coding, the codes were short and concise, and a line was
considered a single, coherent response from the participant. Grounded Theory also requires the
practice of constant comparisons (Braun & Clarke, 2013; Sparks & Smith, 2014); therefore, the
researcher compared codes within each individual interview which assisted in the development
of categories during the next step of analysis. Focused coding involved consolidating the most
significant and relevant codes, as defined by the researcher, into categories. In axial coding,
interviews were compared to one another for identifying common themes and new information.
This allowed for comparisons between the perspectives of parents/guardians and those of health
professionals. The goal of data analysis was to reach saturation where additional interviews no
longer yielded new categories but fit into the already developed themes (Gerson & Damaske,
2020).
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Rigor of the Research
The rigor of this qualitative study was ensured by achieving trustworthiness and
authenticity (Lincoln & Guba, 2005). Trustworthiness is the extent to which readers believe that
the data are true and worthy of acting upon (Lincoln & Guba, 2005; Tracy, 2010). Components
of trustworthiness include transferability, dependability, and credibility. Transferability refers to
the potential of the findings to resonate with a larger audience in a broader context (Cope, 2014;
Tracy, 2010), and this was accomplished through theoretical sampling. The current sample
included a variety of guardians and health professionals who contributed a wide range of
perspectives on the barriers and facilitators that persons with DS experience. Dependability of
the research findings was demonstrated as data became more consistent among various
participants and saturation was achieved (Cope, 2014). Credibility, the degree to which data are
truthful and plausible (Cope, 2014; Tracy, 2010), was accomplished by obtaining the
perspectives of those directly involved in the lives of individuals with DS and by triangulation
(i.e., multiple researchers independently coding and then all researchers converging the results in
each stage of analysis). Differences were reconciled by consensus following thorough
discussions among the three researchers. Authenticity is the extent to which the research data
convey the true perspective and experience of the participants (Cope, 2014; Lincoln & Guba,
2005). Authenticity was achieved by conducting lengthy, semi-structured interviews, affording
participants the opportunity to fully express their perspectives regarding the PA experiences of
individuals with DS and minimizing the researchers’ influence.
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CHAPTER IV
RESULTS
Themes
Figures 1 and 2 depict the major themes derived from the perspectives of the guardians
and health professionals, respectively. Comparisons are displayed in Table 2. The data that were
collected fit the ecological model such that barriers and facilitators were categorized into five
levels: (a) intrapersonal; (b) interpersonal; (c) community; (d) organizational; and (e) policy.
Within these levels guardians and professionals similarly identified the following barriers: (a)
physical characteristics and mindset; (b) aspects of the family; (c) limited availability of
programs; and (d) exclusion in the school system. Both groups of participants identified similar
facilitators: (a) motivation through perceived rewards; (b) social interaction and professionals’
demeanor; (c) access to safe environments; (d) individualized programs; (e) policies on
education. Differences between guardians and health professionals were present in the
organizational and policy levels. Within the organizational level, professionals pinpointed
barriers in group homes and facilitators in the recreational system that guardians did not identify.
Within the policy level, guardians identified educational policies for themselves, professionals,
and individuals with DS, whereas professionals did not mention educational policy for
themselves.
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Intrapersonal Barriers
Both guardians and health professionals believed that physical characteristics of
individuals with DS present barriers to PA. Both groups perceived weight issues and low muscle
tone as contributing to weakness and fatigue, hindering PA. Guardians also identified limited
athleticism due to being “shorter, heavier weight, and less coordinated” making it more difficult
to engage in PA and be competitive (Guardian 10). Professionals believed that PA was limited
due to medical health concerns such as kidney, heart, or pulmonary issues common in
individuals with DS.
According to both groups of participants, the mindset of individuals with DS is a barrier
to PA. Several guardians mentioned that, if their child simply did not want to engage in an
activity, they would not engage in it. “It’s more about if he’s in the mood to do it…if he just
doesn’t feel like it, he’s not going to go outside and do it” (Guardian 5). Participants believed
that it was when the individuals were “left to their own devices” they would often choose
sedentary behavior. “She did it [exercise] but if we didn’t tell her to do it, she wouldn’t do it, you
know?” (PT 3).
Professionals, but not guardians, reported that communication difficulties and cognitive
factors such as trouble processing rules are barriers within the person. Many professionals also
believed that individuals with DS continue to engage in sedentary behaviors because they lack
awareness of the importance and benefits of PA.
“The understanding ‘it would really help me get moving, I would feel better’…they can’t
even comprehend that and no one’s helping them comprehend that then they’re going to
continue veg and not do as much and get weaker and weaker.” (OTA)
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Intrapersonal Facilitators
Guardians and all subgroups of health professionals reported enjoyment as a major
facilitator of PA. Both groups specified activities that appeal to the interest of the individual as
key elements of enjoyment. “My son would not want to do yardwork or anything like that, but if
it’s something that he enjoys, yeah, he loves it” (Guardian 10).
Guardians reported that PA provides a sense of independence to individuals with DS
because they can move about more freely, do what they want, and not feel contained. Guardians
also believed their dependent was encouraged through a sense of accomplishment as they
engaged in activities that they were good at, experienced success in, and when they received
cheers from the crowd.
“He plays soccer and has quite an act after he scores a goal, so he really enjoys
the folks that come and cheer for him. He loves to win. They get medals and trophies at
times with different activities that he participates in. He certainly enjoys when he gets a
basket when he is playing with the neighborhood kids or scores a touchdown, so he most
definitely enjoys doing well at the activities that he’s doing” (Guardian 5).
Interpersonal Barriers
Guardians and health professionals identified the family as a barrier; however, guardians
and health professionals differed in their perceptions of the specific aspects of family that acted
as barriers to PA. Guardians believed that the many responsibilities of working and parenting a
dependent with a disability lead to tiredness which negatively impacts their own willingness to
engage in PA. As a result, their dependents do not get as much PA. “We could encourage more if
we got outside, if we weren’t tired when we got home, and had to cook supper, and do all that
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stuff when we got home, we could do that more” (Guardian 3). In contrast, professionals
attributed low levels of PA to guardians who are too sheltering and have low expectations of
their dependents especially when activities seem too difficult. The OTs and OTA believed
guardians take on tasks for the dependent because they “feel bad” for the child or feel the
responsibility to “take care of him and do everything for him instead of letting him do what he
can for himself”. PA specialists perceived guardians as limiting PA engagement due to a fear of
putting their children in situations where they may fail. Lastly, professionals reported limited
family resources as a barrier including low availability of equipment at home, inadequate
transportation, and financial difficulty to purchase fitness memberships or afford the proper
health to address issues that limit PA.
Guardians believed that frustration and low expectations of others contribute disrupts
social acceptance towards people with DS limiting PA. They perceived that frustration from
others was more likely to occur in competitive environments in which the individuals with DS
were not able to compete at the same skill level as individuals without disabilities. Low
expectations as Guardian 9 described is “an inherent bias towards people with disabilities… a
measuring stick that’s not fair in that we [those that do not have a disability] may underestimate
their true capability”. According to guardians, such inaccurate judgments limit PA opportunities
for people with DS.
Interpersonal Facilitators
Guardians and professionals agreed that social interaction facilitates PA as individuals
with DS tend to enjoy activities in which they can spend time with friends, be a part of a team,
and engage with others. Both groups emphasized the role of professionals in promoting PA;
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however, they highlighted different aspects of a professional’s demeanor. Guardians reported
that professionals must be patient and persistent when working the individuals with DS who may
take longer to learn certain skills or activities, whereas professionals discussed the importance of
being knowledgeable, caring, and engaging with the individuals with DS.
Guardians emphasized the importance of the family “urging” PA for overcoming the
intrapersonal barrier of the individual’s mindset. “You have to push. They’re not going to do it
themselves it’s not an endurance standpoint in their mind--it’s somebody pushing” (Guardian 3).
Community Barriers
Both guardians and professionals considered limited availability of programs as a barrier
for PA. Guardians reported that programs were offered in surrounding communities but not in
proximity making regular participation difficult. Professionals further discussed that PA was
limited by low availability of facilities and professionals. Professionals believed that the limited
availability of such resources typically ‘depends on where they [the family or individual with
DS] live’ and that PA engagement is more limited in rural than urban areas, or communities with
lower socioeconomic status.
Community Facilitators
Guardians and professionals believed that safe environments act as facilitators for PA.
Guardians described as safe areas those that have boundaries and are familiar to their dependent
such as parks, playgrounds, exercise facilities (i.e., basketball courts, gyms, or YMCAs), and
malls. Professionals reported that safety depends on the physical environment and situational
environments including the people and the activity itself.
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Organizational Barriers
Both groups identified lack of inclusion within schools as a barrier to PA for persons with
DS. Guardians discussed how their dependents were often either placed in special education
classes that were not vigorous enough or would sit off to the side during regular physical
education classes. Professionals believed that this may be because physical education teachers
may have limited knowledge of disability: “the PE teachers were uncomfortable working with
kids with disabilities” or “didn’t know what they could do” (PA specialist 3). Many guardians
further explained that, as their dependent got older, the opportunity for PA at school decreased
and completely dropped off by high school.
Professionals discussed barriers within group homes including not utilizing resources to
schedule and promote PA, hosting mostly sedentary activities due to safety considerations and
inadequate supervision due to limited staffing.
Organizational Facilitators
All subgroups of professionals identified the recreational system as having the capability
to provide more PA opportunities. Guardians and professionals reported that organizations, such
as rehabilitation and fitness programs can facilitate PA by developing activities that are
individualized, structured, and fun. Guardians believed that inclusive programs were too difficult
whereas adapted programs were not strenuous enough, and that individualized programs would
“level the playing field” for their dependents. Guardians and professionals believed that
organizations should provide PA early in life and regularly because individuals with DS are
“routine-driven” and “regimented”.
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Policy Barriers
Guardians reported that a lack of systemwide policy on inclusion acts as a barrier to PA.
Due to liability concerns, there is a more difficult process for guardians of individuals with DS to
enroll their dependents into PA programs than guardians of individuals without disabilities. They
believed that the policy should be “everybody plays” (Guardian 4). Guardians reported this to be
an issue in the school, recreational, and healthcare systems, and that fighting for opportunities is
a “constant battle” (Guardian 11).
Professionals identified inadequate policies related to access and public transportation as
a factor that limits PA. They believed that community resources such as public transportation is
not structured to increase utilization by individuals with disabilities and their families.
Additionally, there is limited governmental or private funding for providing programs or
incentivizing PA programs for individuals with disabilities.
Policy Facilitators
Guardians and Professionals discussed the importance implementing policies for
education in facilitating PA. Guardians discussed education for themselves, professionals, and
individuals with DS. They suggested that education be implemented in the school system, and
that goals for PA be included in individualized education plans. Guardians believed that
professionals in the healthcare system should be required to engage in continuing education units
related to disability. They also discussed that programs for individuals with DS should
incorporate skill development and enhance the individuals’ understanding of PA concepts.
Professionals emphasized that education regarding opportunities for PA, the benefits of PA, and
what individuals with DS are capable of should be provided to guardians and community
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members. Contrasting to guardians, professionals did not mention a need for education on
disability and PA for themselves or other health professionals.
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CHAPTER V
DISCUSSION
The purpose of this research was to examine and compare the perspectives of guardians
and health professionals regarding factors that influence PA among individuals with DS.
Guardian and health professional perspectives were similar regarding the individual
characteristics of persons with DS that influence PA levels, the role of professionals, the
influence of the school system and community, and the need for individualized programs.
Contrasting perspectives between guardians and professionals were found regarding the role of
the family, organizations that influence PA levels, and educational policies.
Guardians and health professionals shared some similar perspectives regarding barriers
and facilitators. One of the most common themes across participants was that enjoyment is a
motivating factor for PA for individuals with DS consistent with previous research in individuals
with and without DS (Alesi & Pepi, 2017; Love & Agiovlasitis, 2016; Mahy et al., 2010;
Martínez-Andrés et al., 2020). For adults with DS, enjoyment during PA appears to be promoted
by the process of performing PA, achievement, and social interactions (Love & Agiovlasitis,
2016). In support of those findings, the guardians and health professionals in the present research
discussed social interaction as an important interpersonal facilitator of PA. Guardians and health
professionals commonly identified limited availability of programs within the community as a
barrier. Past research has indicated that people with and without disabilities may encounter this
barrier partly due to inadequate community resources especially in rural communities similar to
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the context of the current study (Fleury & Lee, 2006; Rimmer et al., 2004). Moreover, limited
availability of programs, facilities, and professionals have also been established as barriers for
PA experienced by persons with DS around the world (Alesi & Pepi, 2017; Barr & Shields,
2011; Heller et al., 2003). Limited availability and accessibility may reflect difficulty in
allocating community resources to promote PA in individuals with DS. This idea is supported by
the present professionals’ opinion that inadequate policies regarding public transportation and
access act as barriers to PA for individuals with DS. In summary, guardians and health
professionals agreed that factors both within the person and in the environment influence PA in
persons with DS across age groups and settings.
There were also differences in perspectives between the guardians and health
professionals, which may result from their different roles and relationships with individuals with
DS. Professionals discussed communication difficulties experienced by the individuals with DS
as a barrier, whereas guardians did not. This difference in perspectives may exist because
guardians may better communicate with and understand their children. According to guardian
responses in previous research, limited verbal communication skills of children with DS are
related to less involvement in activities (Shields et al., 2022). Guardians mentioned negative
attitudes of others as a barrier to PA individuals with DS face, whereas health professionals did
not. Professionals’ attitudes towards individuals with DS may become more positive as
professionals interact and build relationships with these individuals (Morin et al., 2018; Shields
et al., 2011). Professionals may have positive attitudes towards individuals with DS but not
observe how others interact with them outside of professional settings. Guardians, however, may
have witnessed more negative attitudes when others interact with their dependents. Negative
attitudes of others, whether due to ignorance or discrimination, hinder PA in people with
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disabilities (Martin Ginis et al., 2016; Rimmer et al., 2004). Guardians and professionals differed
in their perspectives regarding the organizations that influence activity. Guardians focused only
on the role of the school system, whereas professionals discussed factors within the school
system, group homes, and the recreation system. This may be because guardians naturally
interact with the schools that their children attend. Professionals typically discussed factors that
they perceived in the context of their occupation, and for some professionals, this included
schools. The two groups of participants also differed in their perspectives regarding whom
educational policies should target. Guardians believed that education should be provided for
themselves, professionals, and individuals with DS. Guardians may recognize the importance of
PA but still lack the appropriate knowledge or time to promote it, and therefore understand their
need for education and reliance on professionals (Menear, 2007; Shields et al., 2022). By
comparison, professionals believed that education should be provided for guardians and the
community without mentioning education for individuals with DS or themselves. It is possible
that professionals consider themselves as established experts based on their prior intensive
training. As one PT indicated, curricula for health professionals are already filled with a lot of
information and training. However, the level of knowledge of professionals was an important
factor impacting PA engagement in individuals with DS according to professionals in the current
study and guardians in previous research (Alesi & Pepi, 2017; Barr & Shields, 2011). These
differing perspectives provided by guardians and health professionals offer insight into factors
that influence the PA experiences of individuals with DS across different settings.
The factors discussed above appear consistent with the Ecological Model of Health
Behavior which includes five levels of influence: intrapersonal, interpersonal, community,
organizational, and policy (Sallis & Owen, 2015). Enjoyment and intellectual characteristics are
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intrapersonal factors, whereas family tiredness and professionals’ knowledge are interpersonal.
Community factors include availability of programs and infrastructure. Guardians and
professionals discussed the school, healthcare, and recreational systems which fit into the
organizational level, and education and transportation are policy-related factors. Previous
research has also used the Ecological Model to explain factors that influence PA in other
populations (Fleury & Lee, 2006; Hu et al., 2021). With many levels of influence, personal and
environmental factors likely interact to determine PA behavior in individuals with and without
disabilities (Agiovlasitis et al., 2018; Martin Ginis et al., 2016; Rimmer & Rowland, 2008; Sallis
& Owen, 2015). For example, while both guardians and health professionals believed that
individuals with DS do not possess the self-motivation or understanding of health benefits to
engage in PA on their own, both groups also discussed the importance of enjoyment as a
facilitator of PA. It could be that individuals with DS are motivated by enjoyment and interaction
which can help overcome the barrier of mindset (Menear, 2007). Overall, the present data
indicate that guardians and professionals perceive many levels of influence, and these levels and
factors may interact to determine PA engagement in individuals with DS.
The data presented in this study have implications for the development and delivery of
PA programs for individuals with DS. Individuals with DS have low PA levels (Diaz, 2020a;
Izquierdo-Gomez et al. 2015b; Oreskovic et al., 2020), and to increase these levels, the barriers
and facilitators of PA in individuals with DS should be addressed. Promoting PA among this
population may require a multifaceted effort from guardians, professionals, individuals in the
community, and community organizations. As the present guardians and health professionals
indicated, PA programs should be adapted to the needs and abilities of individuals with DS, but
concurrently promote social interactions and enjoyment. These outcomes may possibly be
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achieved by engaging in dance and active video gaming, which individuals with DS prefer over
traditional methods of exercise such as jogging or elliptical training according to guardians of
individuals with DS in a recent study (Oreskovic et al., 2022). As mentioned previously, factors
in the various levels can interact to influence PA levels; therefore, while individuals with DS
may enjoy PA, their engagement may still be limited if opportunities are not provided in the
community, schools, or group homes. Health professionals and agencies may consider the
Ecological Model when designing PA programs for individuals with DS. Efforts to promote PA
among individuals with DS should consider the barriers and facilitators in the various levels of
the Ecological Model and how those factors may interact to synergistically influence PA.
Limitations and Strengths
A limitation of this research is that we did not interview individuals with DS. However, a
previous study explored the perspectives regarding PA engagement of adults with DS in our
region (Love & Agiovlasitis, 2016). The present study did not include physicians who play a key
role in health care for individuals with DS. Additionally, we were not able to derive themes on
the perspectives of subgroups due to the small samples – differences may possibly exist between
subgroups of participants (e.g., different guardian roles; professional specialties; age of
dependent or client with DS; or age of caregivers or professionals). Despite efforts to recruit a
diverse sample of participants, all guardians and most health professionals were white and
English speaking; thus, the results may not reflect the perspectives of individuals of other races,
ethnicities, or cultures. The findings of the present study may also be limited to guardians and
health professionals who live in the Southeastern United States. Despite our efforts to ensure
rigor, there is always a risk for researcher bias, potentially limiting the extent to which the data
represent the true perspectives and experiences of the participants.
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The current study also had strengths. Triangulation during data analysis with three
researchers guarded against bias. The sample included guardians of different relations to the
participants (i.e., biological parent, sister, grandmother) and professionals that served in various
settings (i.e., schools, rehabilitation settings, fitness centers), contributing to a wealth of data. By
comparing guardian and health professional perspectives, we obtained a more complete
understanding of the PA experiences of individuals with DS across the lifespan.
Future Research
Future research should consider investigating the perspectives of physicians, people who
work in group-homes or day programs, school administrators, and policy makers who, according
to the perspectives of the present participants, play a role in PA engagement in persons with DS.
More studies should focus on comparing the perspectives of different groups of professionals to
streamline the multifaceted effort that PA promotion requires. The effectiveness of efforts to
increase PA among this population should be examined empirically. Finally, exploring whether
utilization of the Ecological Model may benefit PA promotion in individuals with DS seems
justifiable based on the present findings.
Conclusion
In summary, guardians and health professionals perceive that there are various personal
and environmental factors that influence PA in individuals with DS. The barriers and facilitators
identified fit the multi-layered Ecological Model of Health Behavior. Guardians and
professionals agreed that PA in persons with DS can be increased through programs that are
enjoyable, accessible, and individualized. Guardians and professionals differed in their
perspectives regarding the influences of the family, attitudes of others, organizations, and the
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targets of educational policies. Overall, the present data indicate that increasing PA for persons
with DS requires a coordinated effort by families, professionals, the community, larger
institutions, and policymakers.
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Table A1
Participant Demographics
Guardians

Professionals

Dependent
Age of persons
Participant
Status
Age
Race
Age
Participant
Sex
Age
Race
with DS
Guardian 1
Father
59
White
25
OT 1
Man
30
White
3y-5y
Guardian 2
Mother
60
White
24
OT 2
Woman
28
Black
18y+
Guardian 3
Mother
40
White
7
OT 3
Woman
38
White
6y-59y
Guardian 4
Mother
52
White
3.5, 12
OTA
Woman
44
White
3y-5y
Guardian 5
Mother
49
White
18
PT 1
Woman
55
White
3wks-55y
Guardian 6
Sister
72
White
56
PT 2
Woman
66
White Birth-Adolescent
Guardian 7
Grandmother
72
White
24
PT 3
Woman
36
White
50-60
Guardian 8
Father
53
White
19
PAS 1
Man
50
Black
23, 27, 31
Guardian 9
Father
43
White
9
PAS 2
Man
29
White
All Ages
Guardian 10
Father
48
White
19
PAS 3
Women
27
White
5y-22y
Guardian 11
Mother
51
White
19
PAS 4
Man
33
White
7y-9y
Occupational Therapist (OT); Occupational Therapy Assistant (OTA); Physical Therapist (PT); Physical Activity Specialist (PAS)
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Table A2
Comparisons between guardians and health professionals
Similarities

Intrapersonal

Barriers
Mindset

Interpersonal

Barriers
Professionals
Physical: health
concerns
Intellectual
characteristics

Facilitators
Perceived rewards:
enjoyment

Guardians
Physical:
athleticism

Social interaction

Family: tiredness
Attitudes of others

Community

Limited availability of
programs

Safe environments

Organizational

School systems

Programs:
individualized,
routine, fun

Policy

Differences

Family: too
sheltering, limited
resources

Guardians

Facilitators
Professionals

Family: urges PA
Professionals:
persistent, patient

Availability of
facilities and
professionals
Infrastructure
Group homes

No systemwide
policy on inclusion
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Public transportation,
access, funding

Education:
guardians,
professionals,
individuals with
DS

Professionals:
knowledgeable,
caring, and
engaging

Recreational
system: provide
more opportunities
Education:
guardians and
community
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Figure B1.
Major themes provided by guardians
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Figure B2.
Major themes provided by health professionals
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